Distinct domain functions regulating de novo DNA synthesis of thermostable DNA primase from hyperthermophile Pyrococcus horikoshii.
DNA primases are essential components of the DNA replication apparatus in every organism. Reported here are the biochemical characteristics of a thermostable DNA primase from the thermophilic archaeon Pyrococcus horikoshii, which formed the oligomeric unit L(1)S(1) and synthesized long DNA primers 10 times more effectively than RNA primers. The N-terminal (25KL) and C-terminal halves (20KL) of the large subunit (L) play distinct roles in regulating de novo DNA synthesis of the small catalytic subunit (S). The 25KL domain has a dual function. One function is to depress the large affinity of the intrasubunit domain 20KL for the template DNA until complex (L(1)S(1) unit) formation. The other function is to tether the L subunit tightly to the S subunit, probably to promote effective interaction between the intrasubunit domain 20KL and the active center of the S subunit. The 20KL domain is a central factor to enhance the de novo DNA synthesis activity of the catalytic S subunit since the total affinity of the L(1)S(1) unit is mainly derived from the affinity of 20KL, which is elevated more than 10 times by the heterodimer formation, presumably due to the cancellation of the inhibitory activity of 25KL through tight binding to the S subunit.